TRANSFORMATIONS AND CONSERVATIONS   211
tions in only one direction. Rumford's and Joule's work was all done in the production of heat from work. No fixed equivalence in the production of work from heat has ever be'en sought or found. The applicability of Joule's equivalent to work-performance by heat is pure assumption, checked only by indirect evidence as to the correctness of Carnot's law. The same is true of thermo-electric equivalence. We know that a definite amount of electricity will produce a certain amount of heat, but not that an equivalent amount of heat will produce its proper quota of electricity.
The question as to the identity of all these various forms of energy, as all being modes of motion and forms of separation between rnass-particles, and as all being amenable to the laws of energetics, lies therefore in this state of settlement: That the evidence in favor of the identity of work, heat and chemical energy is so overwhelmingly great that no one to-day dares to deny it, or to suggest an adequate substitute hypothesis; yet that there exists, in the face of an only slightly less abundance of the same form of evidence, an astounding reluctance to admit the same identity between other forms.
Of these, electricity occupies an intermediate position. Static electricity has been positively identified as a matter of mass; but concerning kinetic electricity we are still forced to rely upon inference. Light and magnetism are still open to the most varied hypotheses.
The Universal Intel-changeability of Energetic Form. Yet mass is merely the only accurate measure for quantity of matter. The next best definition of mass is as that which exerts force or stress, or exhibits strain under stress. Without the concept of mass the words "strain" or "stress" or "wave" or "pulse" lose all significance. It therefore seems to the writer that those who insist upon the doctrine that the ether, for instance, is not massive are just as reckless with language as were the earlier writers upon phlogiston or the degradation of energy. What a "strain or pulse in the ether" may be, if it does not signify the dislocation or acceleration of mass, the writer cannot imagine. The writers who use words to describe etheric action which imply naught but a reference to familiar mechanical (that is, massive) phenomena, and who yet simultaneously disclaim any such parallelism, cannot appear otherwise than as already been determined rest upon transforms- total intensity into any one form, there may appeare degradation.00,000,000,000 solar systems had been met, after II X IOIT years had elapsed, that all of the original radiation from our sun would have ceased its continuous existence, and been either reflectedow, as well as to Mr. Burgess:
